The thioredoxin reductase-encoding gene ActrxR1 is involved in the cephalosporin C production of Acremonium chrysogenum in methionine-supplemented medium.
The thioredoxin system including thioredoxin and thioredoxin reductase (TrxR) is used for oxidative stress defenses in fungi. Based on the genomic sequence, a thioredoxin reductase-encoding gene (ActrxR1) was isolated from Acremonium chrysogenum CGMCC3.3795. Like other TrxRs, AcTrxR1 contains FAD binding domain, Redox domain, and NADPH binding domain. Disruption of ActrxR1 in A. chrysogenum led to the formation of smaller colonies and hyphal swelling in Tryptic soy agar (TSA). In chemically defined medium, the spore germination of ActrxR1 disruption mutant was strongly inhibited, which was recovered by the addition of DL-methionine. The disruption mutant grew slowly on TSA compared with the wild-type strain, but it did not show to be more sensitive to exogenous hydrogen peroxide or menadione. In defined medium of fermentation supplemented with DL-methionine, the ActrxR1 disruption mutant grew normally, and its cephalosporin C production increased by about onefold compared with the wild type (73 μg/ml for wild-type strain and 136 μg/ml for the mutant at 5 days of fermentation). Real-time polymerase chain reaction (RT-PCR) showed that the transcriptional levels of pcbC, cefEF, and cefG were obviously enhanced in the ActrxR1 mutant at the early stage of fermentation. These results indicate that ActrxR1 is required for the normal growth of A. chrysogenum and related with cephalosporin C production in methionine-supplemented medium.